Distal C-terminus of Cav 1.2 is indispensable for the chondrogenic differentiation of rat dental pulp stem cells.
The α1 subunit (Cav1.2) of the L-type calcium channel (LTCC), which is presently existing in both excitatory cells and non-excitatory cells, is involved in the differentiation and proliferation of mesenchymal stem cells (MSCs). Dental pulp stem cells (DPSCs), MSCs derived from dental pulp, exhibit multipotent characteristics similar to those of MSCs. The aim of the present study was to examine the contribution of Cav1.2 and its distal C-terminus (DCT) to the commitment of rat DPSCs (rDPSCs) toward chondrocytes and adipocytes in vitro. The expression of Cav1.2 was obviously elevated in chondrogenic differentiation but did not differ significantly in adipogenic differentiation. The chondrogenic differentiation but not adipogenic of rDPSCs was inhibited by either blocking LTCC using nimodipine or knockdown of Cav1.2 via short hairpin RNA (shRNA). Overexpression of DCT rescued the inhibition by Cav1.2-shRNA during chondrogenic differentiation, indicating that DCT is essential for the chondrogenic differentiation of rDPSCs. However, the protein level of DCT decreased after chondrogenic differentiation in wild-type cells, and overexpression of DCT in rDPSCs inhibited the phenotype. These data suggest that DCT is indispensable for chondrogenic differentiation of rDPSCs but that superfluous DCT inhibits this process. Through the analysis of differentially expressed genes using RNA-seq data, we speculated that the regulation of DCT might be mediated by the mitogen-activated protein kinase/extracellular-regulated kinase and c-Jun N-terminal kinase signaling pathways, or Chondromodulin-1.